INTRODUCTION
Benzimidazoles are well-known physiologically active compounds. Some are used as vasodilatator drugs and others have antihypersentive, antiinflammatory, arteriosclerosis inhibiting, antifungal and pesticide activity (1) (2) (3) . Because of their physiological activity and commercial application, many different benzimidazoles, particularly substituted 2-aminobenzimidazole derivatives, have received much attention during the last decade. During research on the synthesis and biological properties of unfamiliar antifungal and antibacterial substances (4, 5) , a new series of benzimidazole derivatives has been synthesized (5) . Most of the compounds manifest high general in vitro antibacteterial and selective antifungal activity against very persistent and easily adaptable phytopathogenic strains of bacteria and fungi (5 In our previous papers (6-8) the retention behaviour of the same benzimidazole derivatives chrоmatographed on a variety of stationary phases: silica gel, octadecyl silica gel, rice starch, cellulose and aminoplast in normal and reversed phase, using several nonaqueous and aqueous eluents, has been described.
Hydrophobic character of a molecule often seems to be the most important physicochemical parametar in accounting for the variations of biological activity. Usually, the hydrophobicity is quantitatively characterized as log P (the logarithm of the ratio of the any analyte concentrations in a saturated 1-octanol-water system) estabilished by Hansch and co-workers (9, 10) .
The traditional experimental method for the detrmination of log P o/w , is shake flask method. Nowadays liquid chromatography has a tendency to replace tedious and poor interlaboratory reproducible shake flask method for measuring partition coefficients. Among liquid chromatography methods reversed-phase liquid chromatography (RPLC) is an alternative technique that can correlate the hydrophobicity of compounds with the retention parameters (11) . To avoid the practical difficulties that often arise in the direct determination of the partition coefficient, extrapolated retention parameters of methanol-phosphate buffer (pH 7) eluent were used as a measure of hydrophobicity.
The chromatographic retention of a single solute in binary aqueous-organic mobile phases on a RP high perfomance liquid chromatography (HPLC) system, can be modeled as a linear function of a mobile phase composition within a limited yet useful range of mobile phase composition:
where log k is the solute retention factor at a specific mobile phase composition, ϕ is the mobile phase composition expressed as the volume fraction of the organic modifier in the eluent. The intercept log k 0 corresponds to the retention in buffer as mobile phase, and represents the commonly employed chromatographic hydrophobicity parameter. Constant m is a solute-dependent and solvent strength specific to the stationary phase under consideration.
In addition to the experimental method, a number of other methods for calculation of 1-octanol-water partition coefficients have been estabilished (12) (13) (14) (15) . This paper will analyze and discuss the correlation between log P data, a hydrophobicity expression, calculated by different procedures, and chromatographic retention parameters of the benzimidazole derivatives (log k 0 and m) obtained in previous investigations on RPLC (7). Three classes of compunds were studied: 2-amino-5,6-dimethylbenzimidazoles (series 1), 2-aminobenzimidazoles (series 2) and 5,6-dimethylbenzimidazoles (series 3). The compounds and their chemical structures are listed in Table 1 .
EXPERIMENTAL

HPLC
The HPLC measurements were made using a Milton Roy (Riviera Beach, FL, USA) liquid chromatograph, consta Metric 3000 pump and a Milton Roy spectro Monitor 3100 variable-wavelentgh UV-Vis detector set at 290 nm. Samples were injected using a Rheodyne 7125 valve (Cotati, CAL, USA) fitted with a 20 µl loop. The column LiChrosorb ® RP-18, 250x4 mm I.D., particle size 5 µm (E. Merck) was used.
One binary solvent system, methanol-phosphate buffer (pH 7) was used as a mobile phase with 60-95 % methanol; increment 5%. Water used as mobile phase component was twice distilled; methanol was of HPLC grade (E. Merck). Phosphate buffer (0.02 mol L -1 ) was of analytical grade. The eluents were pre-filtered through a 0.45 µm filter and deggased in an ultrasonic bath before use. The flow rate of mobile phase was 1 mL min -1 at room temperature. The volume of sample solution was 20 µl. Synthesized (5) benzimidazole derivatives were dissolved (0.05 mg/ml) in methanol and the solutions prefiltered through a 0.2 µm Chromafil filter (Macherey-Nagel).
The retention factor, k, was calculated from
, where t r is the retention time of the solute, and t 0 is the column void time measured using the solvent disturbance peak obtained when trace amounts of methanol were injected into the column. Each t r value was measured in triplicate and averaged.
Log P calculation
Using atom-based Crippen s (17), and fragment-based Rekker′s method (18) and ACD/logP software (Advanced Chemistry, Toronto, Canada), several different log P values were calculated for investigated benzimidazole derivatives. Computed log P values of investigated compounds are summarized in Table 2 .
RESULTS AND DISCUSSION
In our previous work (7), we have described the retention behaviour in RPLC of the same benzimidazole derivatives. The compounds were chromatographed on the LiChrosorb ® RP-18 column with mobile phase comprising a mixtures of various proportions of methanol and phosphate buffer (pH 7). The relationship between the retention constant (log k) of the compound and the volume fraction ϕ of methanol in the mobile phase was, as expected, linear and expressed by the well-known Eq. [1] . The results are presented in Fig. 1 and Table 3 ; data shown are taken from reference (7).
It is apparent from the data in Table 3 that the constant log k 0 and the absolute value of m increase with increasing hydrophobicity of the benzimidazole derivatives. There is, therefore, a linear relationship between these two constants, with high correlation coefficients r = 0.9804, Fig. 2 .
Because the retention of a compound in reversed-phase chromatography is governed by hydrophobic interactions, linear relationship between the retention constant, log k 0 and m with log P for the previously chromatographed investigated compounds could be expected. We plotted the retention constants log k 0 and log P, as well as m and log P for the benzimidazole derivatives and obtained a linear relationship for all compounds (Figs. 3-6) ; these relationships can be expressed by the following equations: log k 0 = 1.264 log P Crippen -1.039 [2] (r = 0.9842 ; SD = ± 0.2304) m = 1.239 log P Crippen -0.220 [3] (r = 0.9354 ; SD = ± 0.4742) log k 0 = 1.309 log P Visw. -1.191 [4] (r = 0.9879 ; SD = ± 0.2018) m = 1.287 log P Visw. -0.382 [5] (r = 0.9423 ; SD = ± 0.4489) log k 0 = 0.885 log P Rekker -0.950 [6] (r = 0.9573; SD = ± 0.3762) m = 0.936 log P Rekker -0.576 [7] (r = 0.9820 ; SD = ± 0.2536) log k 0 = 1.023 log P ACD -0.430 [8] (r = 0.8794 ; SD = ± 0.6192) m = 1.125 log P ACD + 0.063 [9] (r = 0.9385 ; SD = ± 0.4630)
Correlation coefficients from linear regression analysis varied from 0.8794 to 0.9879. The that question arises here is which procedure is suitable for calculation of log P values of benzimidazoles?
The best correlation was obtained between log k 0 and log P calculated by Viswanadhan ' s method (Fig. 4a and Eq. [4] ), while the best correlation was obtained between the constant m and log P calculated by Rekker ' s method (Fig. 5b and Eq. [7] ). Further experiments did not confirm the above-mentioned conclusion. Namely, in the previous RPLC experiments with steroids (19), we have shown that the obtained statistical results can be summarized in the following order of reliabilities for different log P calculation methods: ACD/logP > Crippen > Rekker > Viswanadhan. 
2-aminobenzimidazole 2.1. 1-ethyl-2-aminobenzimidazole 2.2. 1-butyl -2-aminobenzimidazole 2.3. 1-hexyl-2-aminobenzimidazole 3.
5,6-dimethylbenzimidazole 3.1. 1-ethyl-5,6-dimethylbenzimidazole 3.2. 1-butyl-5,6-dimethylbenzimidazole Table 2 . log P values of the benzimidazoles calculated by different methods; designation of compounds as in Table 1 log P calculated by method designation of compounds as in Table 1 CONCLUSION -The best correlation was obtained between the retention constant log k 0 of the compounds investigated and log P calculated by Viswanadhan ' s method. -The best correlation was obtained between the retention constant m of the compounds investigated and log P calculated by Rekker ′ s method.
